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Abstract of JP200 1215329 

PROBLEM TO BE SOLVED: To develop a phase 
difference plate enabling to foiTn a liquid crystal display 
device capable of highly compensating the phase 
difference by double refractivity of a TN liquid crystal even 
in the case of a large-sized screen, and excellent in the 
angle of view of good visual recognition. SOLUTION: A 
composite phase difference plate 1 consists of laminates 
having one layer or two or more layers of (A) phase 
difference layers 1 1 and 1 4 of nx>=ny>=nz, when the 
refractive Index of the thickness direction and Intra-plane is 
set to nx, ny, and nz and the thickness to d, nx-ny=&Deita 
nxy, and (nx-nz)/&Delta nxy=Q, (B) phase difference 
layers 12 and 15 whose optical axis is inclined when 
nx>=ny>=nz and (C) phase difference layers 13 and 16 of 
&Delta nxy.d<=70 nm, and 1 <=Q<=4 consisting of 
nortwmene oriented film, respectively. \A/hen the refractive 
index of the thickness direction within the surface of the 
laminate Is set to Nx, Ny, and Nz and the thickness to D, 
Nx>=Ny, (Nx-Ny)=&Delta Nxy, and (Nx+Ny)/2-Nz}.D=Rth, 
SDelta Nxy.D on the basis of monochromatic light with a 
wavelength of 590 nm is 25 to 100 nm, and Rth Is 1 00 to 
300 nm, and the angle &beta formed by a normal and Nz 
to the laminate surface is 5 to 30 deg.. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound presentation phase differential plate and 
optical compensation polarizing plate which can form the liquid crystal display which compensates 
altitude for the birefringence by TN liquid crystal, and is excellent in an angle of visibility or contrast 
[0002] 

[Description of the Prior Art] The inside where its attention is paid by high-speed responsibility and the 
high contrast nature in the direction of a transverse plane, and TFT-LCD (liquid crystal display) using TN 
liquid crystal spreads through television, a personal computer monitor, etc. widely. The improvement of 
the straitness of the right check-by-looking angle of visibility by the remarkable fall of the contrast in the 
direction of strabism, reversal (tone reversal) of a gradation display, etc. is called for, and control of a 
raise in contrast, or wide-field-of-view cornification and the foreground-color change by the angle of 
visibility and equalization of a screen display have been an important technical problem especially with 
enlargement of a screen. 

[0003] The proposal which compensates the phase contrast by the birefringence of TN liquid crystal with 
a phase contrast plate as the aforementioned remedy, and expands an angle of visibility conventionally is 
made, the wide view film (a trade name — ) in which the negative refractive-index anisotropy which 
consists of discotheque liquid crystal of an optical-axis inclination as a compensating plate for the angle- 
ol^visibility expansion is shown NH film (a trade name — ) in which the forward refractive-index 
anisotropy which consists of Fuji Photo Film Co., Ltd. make or a nematic liquid crystal of an optical-axis 
inclination is shown the compensating plate (JP.7-306406,A ~) of the superposition mold which carried 
out the laminating of the phase contrast plate which consists of an uniaxial stretched film by the polymer 
which shows the Nippon Oil chemistry company make and a forward birefringence property so that those 
refractive-index directions might intersect perpendicularly in the combination of what has the optical axis 
in a field, and the thing which inclined to the field JP.7-35924.A and JP,10-123506.A were known, 
[0004] However, with the aforementioned wide view film, contrast fell remarkably with the angle of 
visibility which inclined 60 degrees or more from the transverse plane, and there was a trouble which a 
coloring phenomenon generates in the state of the white display which does not impress an electrical 
potential difference. Moreover, with NH film, when the angle of visibility was changed in the state of the 
black display which impressed the electrical potential difference, it discolored and there was a trouble 
which becomes less black. In the further aforementioned superposition mold compensating plate, there 
was a trouble which a remarkable coloring phenomenon generates in change of an angle of visibility. 
Therefore, in the conventional compensating plate, the phase contrast property of TN liquid crystal could 
not fully be coped with, but there was a trouble cannot be satisfied with an improvement of the check- 
by-looking property of a trouble. 
[0005] 

[The technical technical problem of invention] This invention aims at development of the phase contrast 
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plate which can form the liquid crystal display which is excellent in the angle of visibility and contrast 
which can compensate altitude for the phase contrast also by the birefringence of TN liquid crystal or 
case of a large-sized screen, and do not carry out tone reversal, and is excellent in the control of 
foreground-color change and the homogeneity of a screen display by the angle of visibility 
[0006] 

[Means for Solving the Problem] When this invention sets the refractive index of nx, ny, and the 
thickness direction to nz and sets thickness to d, nx-ny=**nxy, and (nx-nz)/(nx-ny)=Q for the refractive 
index within a field, (A) The phase contrast layer which consists of a high polymer film which satisfies 
nx>ny>nz. (B) It consists of an oriented film of the phase contrast layer toward which nx>=ny>nz is 
satisfied and an optical axis inclines to the direction of a normal of a layer flat surface, and (C) 
norbornene system polymer. **nxy-d<=70nm. It consists of a layered product which has the phase 
contrast layer with which are satisfied of 1<=Q<=4 one layer or more than two-layer, respectively. And 
when the refractive index within the field in the layered product is made into Nx>=Ny, =(Nx-Ny) **Nxy, 
and [(Nx+Ny) /2-Nz} and D=Rth by setting thickness to D, having set the refractive index of Nx, Ny, and 
the thickness direction as Nz, The compound presentation phase differential plate characterized by for 
**Nxy-D based on the homogeneous light with a wavelength of 590nm being 25-1 OOnm, and for Rth being 
100-300nm, and the angle beta which the normal to a layered product side and Nz make being 5-30 
degrees is offered. 

[0007] Moreover, the liquid crystal display characterized by having the optical compensation polarizing 
plate characterized by this invention consisting of a layered product of the aforementioned compound 
presentation phase differential plate and an aforementioned polarizing plate and the aforementioned 
compound presentation phase differential plate between a polarizing plate and a liquid crystal cell is 
offered. 
[0008] 

[Effect of the Invention] the ** concerned by compound-izing of the phase contrast which combined (A) 
of the above-mentioned phase contrast layer, (B), and (C) according to this invention — by achievement 
of the phase contrast property of Nxy and Rth The phase contrast plate with which altitude can be 
compensated for the phase contrast by the birefringence of TN liquid crystal in an omnidirection angle 
can be obtained. Also in the case of a large-sized screen, the angle of visibility which does not carry out 
tone reversal is large, a foreground color cannot change to it easily due to an angle of visibility, and the 
liquid crystal display which is excellent in the homogeneity of contrast or a screen display can be formed. 

[0009] 

[Embodiment of the Invention] When the compound presentation phase differential plate by this invention 
sets the refractive index of nx, ny, and the thickness direction to nz and sets thickness to d, nx- 
ny=**nxy. and (nx-nz)/(nx-ny)=Q for the refractive index within a field, (A) The phase contrast layer 
which consists of a high polymer film which satisfies nx>ny>nz. (B) The phase contrast layer toward 
which nx>=ny>nz is satisfied and an optical axis inclines to the direction of a normal of a layer flat 
surface. It consists of an oriented film of (C) norbornene system polymer. And **nxy-d<=70nm, It 
consists of a layered product which has the phase contrast layer with which are satisfied of 1 <=Q<=4 one 
layer or more than two-layer, respectively. And when the refractive index within the field in the layered 
product is made into Nx>=Ny. =(Nx-Ny) **Nxy, and {(Nx+Ny) /2~Nz} and D=Rth by setting thickness to D. 
having set the refractive index of Nx. Ny, and the thickness direction as Nz. In 25-1 OOnm, **Nxy-D based 
on the homogeneous light with a wavelength of 590nm is [ Rth ] 100-300nm, and the angle beta which 
the normal to a layered product side and Nz make is 5 - 30 degrees. 

[0010] The example of said compound presentation phase differential plate was shown in drawing 1 . 1 is 
the compound presentation phase differential plate which consists of a layered product of a phase 
contrast layer (A), (B). and (C), and, for 1 1 and 14, a phase contrast layer (B). and 13 and 16 are [ a 
phase contrast layer (A), and 12 and 15 ] phase contrast layers (C).-In addition, drawing shows what was 
used as the liquid crystal display, 2 is a polarizing plate and 3 is a liquid crystal cell. 
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[001 1] A phase contrast layer (A) has a refractive-index anisotropy (nx>ny), and is formed in the high 
polymer film which satisfies nx>ny>nz, i.e., a field, in the high polymer film which shows the refractive- 
index property (ny>nz) that the refractive index of the thickness direction is smaller than the refractive 
index within the field. Phase reference:**nxy~d is less than [ 0 ** -50nm ] to the extent that it is based 
on the homogeneous light with a wavelength of 590nm. and a phase contrast layer (A) more desirable 
than the point of a compensation effect shows the birefringence property that rth defined by formula: 
(nx+ny) / 2-nz}-d is 30-1 OOnm. In addition, in the above, the refractive index within a field and nz mean 
the refractive index of the thickness direction, d means thickness, and nx and ny are **nxy=nx-ny (it is 
below the same). 

[0012] What consists of a proper transparence macromolecule in which the above mentioned refractive- 
index property is shown as a high polymer film can be used, and there is especially no limitation. 
Incidentally as the example, the oriented film to which carry out extension processing of the film which 
consists of various kinds of polymers, or its film by the method with proper one shaft, two shafts, etc.. 
and it comes to carry out orientation of the macromolecule is raised. Above all, it excels in light 
transmittance and what has few orientation nonuniformity and phase contrast nonuniformity can use 
preferably. 

[0013] As an example of the polymer which incidentally forms said high polymer film, a polycarbonate, 
polyarylate and polysulfone, polyolefine and polyethylene terephthalate, polyethylenenaphthalate, a 
norbornene system polymer and an acrylic polymer, a styrene system polymer, the polymer that mixed 
two sorts, a cellulose system polymer and these polymers, or three sorts or more are raised. 
[0014] Moreover, it can be made to serve as the transparent protection layer of a polarization film by 
forming a phase contrast layer (A) in a high polymer film, the phase contrast layer (A) which forms the 
compound presentation phase differential plate 1 like the example of drawing 1 — the thin-shape-izing 
and shortening of a manufacture process can be attained by considering as the optical compensation 
polarizing plate which carried out the laminating of the compound presentation phase differential plate 1 
and the polarizing plate 2 where 1 1 and 14 are made to serve as the transparent protection layer of a 
polarization film. 

[0015] A phase contrast layer (B) is formed in that toward which nx>=ny>nz (negative refractive-index 
anisotropy) is satisfied, and the optical axis inclines to the direction of a normal of a layer flat surface. 
Compensation over the condition that the optical axis inclined to TN liquid crystal which this shows a 
forward refractive-index anisotropy. and the eel substrate in the eel in the black display especially by the 
electrical-potential-difference impression can be performed efficiently. When not satisfying the 
conditions toward which a phase contrast layer (B) satisfies only a negative refractive-index anisotropy. 
and an optical axis inclines to the direction of a normal of a layer flat surface, the purpose of this 
invention cannot be attained. 

[001 6] namely, in the phase contrast layer with which are satisfied of a negative refractive-index 
anisotropy When the incident angle of the homogeneous light is leaned in the maximum refractive-index 
direction within a field from criteria by making the direction of a normal into criteria (zero incident angle), 
the **nxy-d When it leans in the direction which intersects a symmetry form perpendicularly with nothing 
and intersects an incident angle perpendicularly with the maximum refractive-index bearing within a field 
focusing on it by making the case of 0 times incidence into maximum, a symmetry form is made focusing 
on it by making into the minimum value the case where the **nxy-d is 0 times incidence, and a 
compensation effect runs short of. 

[001 7] By adding the property that an optical axis inclines from a normal to the above, it can avoid that 
**nxy-d serves as maximum and the minimum value at the time of 0 times incidence, and improvement in 
a compensation effect can be aimed at. In addition, when the inclination type of a negative refractive- 
index anisotropy makes hybrid orientation, the minimum value of **nxy-d is not set to 0, but when 
making tilt orientation, the minimum value of **nxy-d may be set to 0. 

[0018] Formation of the phase contrast layer (B) which shows the above-mentioned property can be 
formed as that in which the molecule carried out inclination orientation to the stratification plane with the 
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method with proper method which carries out rolling processing of the film which consists for example, of 
a thermoplastic polymer with the roll with which peripheral speed differs, method to which orientation of 
the liquid crystal polymer is carried out through the bottom of impression of electric field, a magnetic 
field, etc.. or the orientation film. 

[0019] In addition, what has the proper thing illustrated in the above-mentioned phase contrast layer (A) 
as the aforementioned thermoplastic polymer can be used. Moreover, as a liquid crystal polymer, one sort 
or two sorts or more can be used for what has the proper thing of a disco teak system, a nematic 
system, a cholesteric system, or a smectic system etc. Above all, the **** disco teak liquid crystal 
polymer in the wide view film described above from points, such as the processability of inclination 
orientation, can use preferably. 

[0020] A phase contrast layer (C) consists of an oriented film of a norbornene system polymer, and is 
formed in **nxy-d<=70nm and the thing which satisfies 1<=Q<=4. In addition, it is Q=(nx-nz)/(nx-ny) (it 
is below the same). Formation of this phase contrast layer (C) can be performed by the approach of 
carrying out uniaxial stretching for example, of the norbornene system polymer film crosswise by one 1.1 
to 3 times the scale factor of this through a tenter etc. at temperature higher 30-60 degrees C than 
glass transition temperature etc. There is especially no limitation about the norbornene system polymer 
which forms a phase contrast layer (C). and it is independent in proper things, such as a commercial 
object, or two or more sorts are mixed and it can use. 

[0021] When formation of a compound presentation phase differential plate makes the refractive index 
within the field in a layered product Nx>=Ny, =(Nx-Ny) **Nxy, and {(Nx+Ny) /2-Nz} and D=Rth by setting 
thickness to D, having set the refractive index of Nx. Ny. and the thickness direction as Nz, **Nxy-D 
based on the homogeneous light with a wavelength of 590nm by 25-1 OOnm And (A) of the phase contrast 
layer described above in the combination from which Rth is set to 100-300nm, (B). and (C) can be 
performed by carrying out a laminating so that the angle beta which the normal to a layered product side 
and Nz make may become 5-30 degrees. On the occasion of the laminating, said Gentlemen phase 
reference layer of A, B. and C can be used one layer or more than two-layer, respectively. 
[0022] It is also possible to form the TN liquid crystal display in which contrast good without change of a 
foreground color is shown on the omnidirection square of 80 abbreviation to a normal (the direction of a 
transverse plane) by satisfying Rth as above **Nxy. It can carry out. when control of Rth changes the 
combination and its number of combination of (A) of a phase contrast layer. (B), and (C) as the 
aforementioned **Nxy in a compound presentation phase differential plate. 

[0023] In the laminating of (A) of a phase contrast layer. (B). and (C). those lagging axes thru/or a phase 
leading shaft-configuration include angle, and location sequence are arbitrary, and can adjust above 
**Nxy and Rth also by control of the arrangement include angle. A more advantageous laminating than 
the point of a compensation effect is made to cross so that the inclination direction of the optical axis of 
a phase contrast layer (B) and the maximum refractive-index direction within a layered product side may 
be in a rectangular condition (90 degrees) as much as possible. 

[0024] Moreover, using (A) of a phase contrast layer. (B), and (C). the laminating of the one layer each of 
the more advantageous laminatings than the point of attaining thin shape-ization of a compound 
presentation phase differential plate, attaining the aforementioned compensation effect is carried out so 
that (B) of a phase contrast layer may be located between (A) and (C) in them. In addition, proper 
adhesives. such as a binder, can be used on the occasion of the laminating of a phase contrast layer, and 
it is also possible to carry out adhesion support in a phase contrast layer (A) etc. by the liquid crystal 
polymer layer. 

[0025] Like the above, a new phase contrast property can be given by compound-ization by the 
combination of (A) of a phase contrast layer. (B). and (C), the abundant phase contrast plates in which 
various kinds of phase contrast properties that the phase contrast by the birefringence of TN liquid 
crystal, change by the viewing angle, etc. can be compensated are shown can be obtained, and it can 
compensate with high precision also to a difference of the birefringence property by the difference in the 
orientation condition of TN liquid crystal etc. 
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[0026] Like the conventional above-mentioned wide view film and conventional NH film, namely, by (A) of 
a phase contrast layer, and (B) For example, the point that the contrast in the angle of visibility of 60 
degrees or more falls greatly and the point which coloring generates in a white display, Or by 
compensating a phase contrast layer (C) with the point which discolors by black display and 
compensation effects, such as a point which becomes less black, run short of. and compensating it with 
the three-layer phase contrast layer concerned at least, the TN liquid crystal display which is excellent in 
a large angle of visibility at contrast, the lowness of foreground-color change, etc. can be obtained 
[0027] In addition, the thickness of (A) of a phase contrast layer. (B), and (C) can be suitably determined 
according to the phase contrast property made into the purpose. When consisting of a high polymer film 
generally, above all. especially, especially in the case of 5-250 micrometers and a liquid crystal polymer 
layer. 100 micrometers or less 20 micrometers or less are made into the thickness of 0.1-10 micrometers 
above all, but 1-500-micrometer 3-350 micrometers are not limited to this. 

[0028] Practical use can also be presented with the compound presentation phase differential plate by 
this invention as it is, like the example of drawing, the laminating of it can be carried out to a polarizing 
plate 2, and practical use can also be presented with it as an optical compensation polarizing plate. A 
proper polarizing plate can be used for formation of the optical compensation polarizing plate, and there 
is especially no limitation in it about the class. Above all, the linearly polarized light of a predetermined 
plane of vibration is penetrated, and the polarizing plate of the absorption mold in which the property to 
absorb is shown can use other light more preferably than the point of high degree of polarization etc. 
[0029] Incidentally as an example of said polarizing plate, a polarization film, a polarization film of polyene 
orientation, etc. which dichroism matter, such as iodine and/or dichromatic dye, was made to stick to the 
film of the hydrophilic macromolecule like a polyvinyl alcohol system, a partial formal-ized polyvinyl 
alcohol system, and an ethylene-vinylacetate copolymer system partial saponification object, and carried 
out extension orientation processing are used. 

[0030] Moreover, a polarizing plate may be what prepared transparent protection layer in one side or both 
sides of a polarization film. Transparent protection layer is prepared for the various purpose, such as 
reinforcement of a polarization film, and thermal resistance, damp-proof improvement. Transparent 
protection layer can be formed as the spreading layer of resin, a lamination layer of a resin film, etc., and 
may contain the particles diffusion-izing. for surface roughening, etc. Moreover, transparent protection 
layer may be prepared as a phase contrast layer (A), as described above. 

[0031] the phase contrast layer (A) which forms the compound presentation phase differential plate by 
this invention like the example of drawing in the aforementioned case — 11 and 14 will serve as the 
transparent protection layer of one side of the polarization film in a polarizing plate 2, and are 
advantageous to thin-shape-izing of an optical compensation polarizing plate, or improvement in the 
assembly effectiveness of a liquid crystal display. In addition, when the transparent protection layer which 
prepared the compound presentation phase differential plate in another object shows phase contrast, as 
for a compound presentation phase differential plate, it is more desirable than points, such as a 
compensation effect, to satisfy Rth as **Nxy described above as a property in the condition of having 
added the transparent protection layer which approaches it at least. 

[0032] An acid-resisting layer and an anti-glare treatment layer may be prepared for the purpose of 
prevention of the surface reflection to the side in which further especially the polarizing plate to be used 
does not prepare a compound presentation phase differential plate etc. An acid-resisting layer can be 
suitably formed as film of optical coherence, such as a coat layer of for example, a fluorine system 
polymer, and multilevel-metal vacuum evaporationo film. etc. On the other hand, an anti-glare treatment 
layer may also be formed by the proper method which the surface reflected light diffuses by giving 
detailed irregularity structure to a front face etc. by proper methods, such as a resin coating layer of 
particle content, embossing and sandblasting processing, and etching processing. 

[0033] in addition, conductive things, such as the silica whose mean diameter is 0.5-20 micrometers at 
the aforementioned particle, a calcium oxide and an alumina, a titania, a zirconia and tin oxide, indium 
oxide, and cadmium oxide, antimony oxide, — **** of a certain inorganic system particle. 
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polymethylmethacrylate, or poly URETA — proper things, such as an organic system particle for which a 

bridge is not constructed [ the bridge formation which consists of a proper polymer, or ], — one sort 

or two or more sorts can be used. 

[0034] About the arrangement relation of a phase leading shaft of a compound presentation phase 
differential plate, etc. a transparency shaft of a polarizing plate, etc. in an optical compensation polarizing 
plate, there is especially no limitation and it can be determined suitably. It is more desirable than the 
point of arranging the maximum refractipn direction within a field of the transparency shaft of a polarizing 
plate and a compound presentation phase differential plate to parallel relation or orthogonality relation 
generally controlling the property of the direction of slant that a viewing angle changes without affecting 
the property of the direction of a transverse plane (perpendicular), and aiming at expansion of an angle of 
visibility etc. 

[0035] Although each class which forms the compound presentation phase differential plate and optical 
compensation polarizing plate by this invention, such as a phase contrast layer and a polarizing plate, may 
be in a separation condition, it is more desirable than points, such as invasion prevention of foreign 
matters, such as control of reflection by the refractive-index difference accommodation between layers, 
gap prevention of optical system, and dust, the part and that fixing processing of all is carried out above 
all. 

[0036] Proper things, such as transparent adhesives, can be used for the aforementioned fixing 
processing, for example, and there is especially no limitation in it about the class of adhesives etc. What 
does not require a hot process in the case of hardening at the time of adhesion processing or desiccation 
is desirable, and what does not require hardening processing or the drying time of long duration is more 
desirable than points, such as change prevention of the optical property of a configuration member. 
Rather than this point, an adhesive layer can use preferably. 

[0037] The transparence binder which comes to use proper polymers, such as for example, an acrylic 
polymer, a silicone system polymer and polyester, polyurethane and a polyether. and synthetic rubber, 
can be used for formation of an adhesive layer. Above all. an acrylic binder is more desirable than points, 
such as optical transparency, and an adhesion property, weatherability. 

[0038] In addition, an adhesive layer can also be prepared in one side or both sides, such as a compound 
presentation phase differential plate and an optical compensation polarizing plate, if needed for the 
purpose of adhesion to adherends, such as a liquid crystal cell. It is desirable to install a separator etc. 
tentatively and to prevent contamination on the front face of an adhesive layer etc. until it presents 
practical use with it, when an adhesive layer is exposed to a front face. 

[0039] The compound presentation phase differential plate and optical compensation polarizing plate by 
this invention can be preferably used for formation of a liquid crystal display as a compensating plate to 
the birefringence by liquid crystal, especially TN liquid crystal etc. Although a liquid crystal display is 
formed by assembling suitably component parts, such as a polarizing plate, a liquid crystal cell, a 
compensating plate, and a back light as occasion demands, a reflecting plate, generally, and incorporating 
a drive circuit etc.. except for the point using the compound presentation phase differential plate and 
optical compensation polarizing plate which were described above in this invention, there is especially no 
limitation and it can form a liquid crystal display according to the former. 

[0040] Therefore, on the occasion of formation of a liquid crystal display, proper optical elements, such 
as optical-path control strips, such as a prism sheet prepared in the optical diffusion plate and anti glare 
layer which are prepared, for example on the polarizing plate by the side of a check by looking, a prism 
sheet and the antireflection film, a protective layer, a guard plate, and a back light, can be arranged 
suitably. In addition, a compensating plate is usually arranged like the example of drawing between the 
polarizing plates 2 by the side of a liquid crystal cell 3, a check by looking, or/and a back light. Therefore, 
the compound presentation phase differential plate or optical compensation polarizing plate by this 
invention should just be arranged at one side, even if there are few liquid crystal cells. 
[0041] 

[Example] Extension processing of the norbomene system polymer film (it is the same the product made 
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from JSR, ATON, and the following) with an example 1 thickness of 100 micrometers is carried out at 175 
degrees C by the tenter drawing machine, it has the refractive-index property of nx>ny>n2. and **nxy-d 
by the homogeneous light with a. wavelength of 590nm (it is below the same) obtained the phase contrast 
layer A1 whose rth is 80nm by lOnm. In addition, the refractive index etc. was measured with the 
automatic birefringence plan (it is the same the Oji measuring machine machine company make. KOBRA- 
21ADH. and the following). 

[0042] Next, only the inclination orientation layer of the disco tic liquid crystal polymer of a wide view film 
(WV02A) was imprinted by the method which carries out transfer through adhesives on the 
aforementioned phase contrast layer A1 under humidification processing, the laminating of the phase 
contrast layer B1 was carried out. and **nxy-d by the homogeneous light with a wavelength of 590nm 
obtained the layered product whose rth is 130nm by 30nm. In addition, on the occasion of the imprint 
laminating, it processed so that the direction of the maximum refractive index within a field of the phase 
contrast layer A1 (nx) and the inclination direction of disco tic liquid crystal might become parallel. 
[0043] Subsequently, Q carried out the laminating of the phase contrast layer CI of 1.6 through the 
acrylic adhesive layer by 20nm, and **Nxy-D by the homogeneous light with a wavelength of 590nm 
obtained [ **nxy-d by the homogeneous light with a wavelength of 590nm which carried out uniaxial- 
stretching processing and obtained the norbornene system polymer film with a thickness of 100 
micrometers at 210 degrees C by the tenter on the aforementioned phase contrast layer 81 ] the 
compound presentation phase differential plate whose Rth is 160nm by 50nm. 

[0044] Next, after dyeing a polyvinyl alcohol film with a thickness of 75 micrometers in the water solution 
containing iodine, A triacetyl cellulose film with a thickness of 80 micrometers is pasted up on one side of 
the polarization film which increased [ the film ] uniaxial stretching 6 times and was obtained between the 
rolls with which peripheral speed differs through polyvinyl alcohol system adhesives in the water solution 
containing a boric acid, on the other hand, the polarization film was alike, the adhesion laminating of the 
aforementioned compound presentation phase differential plate was carried out through the phase 
contrast layer A1 through polyvinyl alcohol system adhesives, and the optical compensation polarizing 
plate was obtained. 

[0045] Replaced with the example compound presentation phase differential plate of a comparison, and 
the adhesion laminating was carried out through the phase contrast layer Al using the layered product of 
the above-mentioned phase contrast layer Al and the above-mentioned phase contrast layer 81, and 
also the optical compensation polarizing plate was obtained according to the example 1. 
[0046] The optical compensation polarizing plate obtained in the evaluation trial example 1 and the 
example of a comparison was pasted up so that a polarizing plate might serve as an outside to both sides 
of a TN liquid crystal eel, the liquid crystal display was obtained, and the contrast measuring instrument 
(the product made from ELDIM, EZContrast) investigated the angle-of-visibility property of the display 
contrast. The contrast [ result / the ] curve showed to drawing 2 . Moreover, the angle-of^visibility 
property of contrast 1 0 criteria of the direction of four directions was shown in degree table. It turns out 
that the angle of visibility of a right check by looking is mostly expanded greatly in an omnidirection fr-om 
the above result in an example. 
[0047] 

Above Down Left Right Example 1 80 degrees or more 50 degrees 80 degrees or more 80 degrees or 
more Ratio Example 52 degrees 52 degrees 60 degrees 63 degrees 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the example of a liquid crystal display 

[Drawing 2] Contrast curve, such as an example 1 and an example of a comparison 

[Description of Notations] 

1 : Compound presentation phase differential plate 
1114: Phase contrast layer (A) 

12 15: Phase contrast layer (B) 

13 16: Phase contrast layer (C) 
2: Polarizing plate 

3: Liquid crystal cell 
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CLAIMS 
[Claim(s)] 

[Claim 1] When the refractive index of nx, ny. and the thickness direction is set to nz and thickness is set 
to d. nx-ny-**nxy. and (nx-nz)/(nx-ny)=Q for the refractive index within a field. (A) The phase contrast 
layer which consists of a high polymer film which satisfies nx>ny>nz. (B) It consists of an oriented film of 
the phase contrast layer toward which nx>=ny>nz Is satisfied and an optical axis inclines to the direction 
of a normal of a layer flat surface, and (C) norbornene system polymer. **nxy-d<=70nm. It consists of a 
layered product which has the phase contrast layer with which are satisfied of 1<=Q<=4 one layer or 
more than two-layer, respectively. And when the refractive index within the field in the layered product is 
made into Nx>=Ny. =(Nx-Ny) **Nxy, and {(Nx+Ny) /2-Nzl and D=Rth by setting thickness to D. having set 
the refractive index of Nx, Ny, and the thickness direction as Nz. The compound presentation phase 
differential plate characterized by for Rth being [ for **Nxy-D based on the homogeneous light with a 
wavelength of 590nm ] 100-300nm in 25-1 OOnm, and the angle beta which the normal to a layered 
product side and Nz make being 5-30 degrees. 

[Claim 2] The optical compensation polarizing plate characterized by consisting of a layered product of a 
compound presentation phase differential plate and a polarizing plate according to claim 1. 
[Claim 3] The liquid crystal display characterized by having a compound presentation phase differential 
plate according to claim 1 between a polarizing plate and a liquid crystal cell. 

[Claim 4] The liquid crystal display in claim 3, a compound presentation phase differential plate has a 
phase contrast layer (B) between a phase contrast layer (A) and a phase contrast layer (C). and using (A) 
of a phase contrast layer. (B). and (C) one layer each. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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